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Absiract

If there exists anupper it on the amount of information (m, equiv-
al ently, entropy) that car1 be confined in a bounded volume v | then
the ditnension of the Vock space for any quantum fickd confined in V
is boutided by a corrcsponding upper lim it. Put another way, the upper
Iimitonthe dimension of the Fock space exists because states of the field
arc constrained to have encrgics bounded by the (critical) Schwa rzsclild
mass of the volume v. We argue that this conclusion ahout the finite-
dimensionality of Fock space is a fundamental consequ ence of combining
quantum ficld theory with General Relativ ity (at least within the semi-
classical paradigin).Since ock space IS just a representation space for
the algebra of the guantum field, and since free-field algebras defined by
the canonical comnmutation and anti-cornmutation relations do not ad-
mit finite-dimensional representations, these algebras need to be modified



10 be consistent y;q, a finite dimensional Fock space. Such a modifica-
tion has consequences both for quantnm field theory (in connection with
the regularization of the stress-energy tensor) and siflall-scale structure
(If spacetime (stiice, as weargued elsewhere, spacetime structure is de-
termined by the algebraic and lattice structure of the field algebra), We
discuss some of these conse quences.




